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Quite befitting a young science, behav-
ior analysis has engaged in considerable
self-scrutiny in recent years. The list of
scrutinizers continues to grow, as well it
should. Not only is there much to be said,
but, being accustomed to sparse and
highly variable schedules, most critics do
not expect immediate effects of their of-
ferings. Yet, as the number of critical ar-
ticles increases, there emerge common
threads woven into the warp and woof
ofthe basic premises ofa natural science.
The resulting pattern depicts an image of
the current state ofthe field and how that
state might be improved in the interest
of advancing its core of verified facts, its
methodology for expanding that foun-
dation, and the means by which these
advances might be applied to improve
the human condition.

Like physiological medicine, behavior
analysis, by the very nature of its subject
matter, cannot escape its obligation to
address problems of human health and
welfare, especially as the latter continue
to escalate with the pressures of an in-
creasing population and consumerism
that depletes the resources necessary to
support a currently deteriorating quality
of life. As human survival issues become
more pressing, social "conscience" be-
comes more demanding of its technical
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community to produce cures for its ills,
to somehow erase the effects of society's
blundering efforts to cope with the effects
of what it has wrought upon its environ-
ment. In society's innocence ofhow suc-
cessful cures are born, it registers dissat-
isfaction with reputed therapies that fail
to produce the results claimed to be im-
minent. Funds are diverted to other ap-
proaches, perhaps more familiar, with
equally appealing claims, until they too
fail to appease the increasingly impatient
populace. And so on.

Behavior analysis, some twenty years
ago, moved out ofanimal chambers into
human chambers and, almost immedi-
ately, to the field of human behavior
problems. The "flight from the labora-
tory" (Skinner, 1959) took many forms,
chief among which were clinical and ed-
ucational applications of reinforcement
and punishment. Tackling some of the
most hopeless and baffling cases, the new
"behavior analysts" obtained more rapid
and dramatic results than anyone had en-
visioned except, of course, the therapists
themselves. Society was alerted. Life
magazine in the mid-sixties published a
front page story on the Lovaas autism
"breakthrough." (No such publicity at-
tended Ferster's seminal laboratory ex-
periments with autistics, though they
portended applications of programmed
instruction to teach people with the most
severe behavior deficits.) "Behavior
modification" appeared in the titles of
the first books on applied research and
clinical applications ofreinforcement and
punishment principles (Krasner & Ull-
mann, 1965; Ullmann & Krasner, 1965).
Agencies needed it for an avant garde
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facade if nothing else. Clinicians sought
it for their own reinforcement. The Ken-
nedy administration made research and
treatment of retarded behavior a cause
celebre. Support for the new approach
burgeoned. There was hardly a behav-
ioral aberration that could not be fixed
by the new methods. If they worked so
well with severely disordered behavior,
surely they could help control classroom
misconduct, the asocial driving patterns
oftraffic offenders, the ecological and aes-
thetic destructiveness of littering, the
morbid physiological results of overeat-
ing, etc. And they could even teach more
acceptable behaviors to supplant those
that had been eliminated.
Applications of behavior principles

rode the crest of a new wave. Progress
was everywhere and rapid. During an
eight year period, three volumes ap-
peared to announce new work on control
of human behavior (Ulrich, Stachnik, &
Mabry, 1966, 1970, 1974). Starting with
basic principles, methods and assump-
tions, and illustrative applications to a
wide range ofbehaviors, the first volume
contained pioneering experiments that
showed clearly how methods developed
to analyze the behavior of small animals
could control and thereby serve to an-
alzye both normal and troublesome as-
pects ofhuman behavior. Four years lat-
er, the second volume presented articles
and research reports illustrating progress
in applying the principles within a di-
verse spectrum of settings, dialogues
dealing with efforts to control controver-
sial, misunderstood, and often misla-
belled "operant conditioning" proce-
dures, and projections of a movement
away from remediation toward devel-
opment of preventive strategies. The fi-
nal volume followed up on this course
with emphasis on innovative applica-
tions in the field of education-the in-
stitution that could spawn the long-term
commitment necessary for redesign of its
methods and missions to prevent unin-
tentional generation and maintenance of
problematic behavior. Shortly thereafter
two handbooks, one on research on be-
havioral treatment (Leitenberg, 1976) and

the other on conceptual issues and ap-
plications (Catania & Brigham, 1978)
documented the progress and status in a
broad array of areas.

In short, these volumes presented is-
sues and advances in applications of be-
havior analysis to the melioration of sig-
nificant human behavior problems as well
as projections for the future of the field
in its impact on society. The period they
represent was one of excitement and
challenge, ofdreams and hopes. The pace
of innovative work quickened. Each new
demonstration of effect seemed to imply
that yet another domain would succumb
to principles discovered in the labora-
tories ofexperimental behavior analysis.
Each brought impetus for the next surge
of application. What a bountiful voyage!
The sleek-hulled beauty of operant con-
ditioning, renamed "applied behavior
analysis," gracefully sliced through the
steep seas that had turned back many
prior explorers. The wind of principle
drove her onward, filling her sails with
confidence, even arrogance, till her crew
believed she could go anywhere and
everywhere. After all, behavior abound-
ed and society needed help to survive its
own foibles. The current was favorable.
Riding with it was exhilirating, energiz-
ing. New journals appeared at an accel-
erating rate. With all this activity we must
have gone far on our way toward saving
the world. But had we?

Skinner reminded us that problems of
world magnitude remained unsolved
(1982, 1986a), that a plethora of unan-
swered questions remained, that cogni-
tive inroads were occurring. Ferster
(1978) wondered "Is Operant Condition-
ing Getting Bored with Behavior?" Pen-
nypacker (1986) admonished us about
"buying in without selling out." And a
host of concerned crew suggested we
might be approaching some shoals. Had
the current turned? Was the wind direc-
tion shifting? Had our course changed?
Was our compass working? Where's the
chart? In our rollicking ride, had we left
it ashore? Our navigation text (Sidman,
1960) was out of print. We had scoffed
at electronic aids. Who needs such in-
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strumentation when you "know" the
waters? But do we? What is our line of
position? Our course made good? How
could we determine it?
By deduction ofcourse. But from what?

Where is that newer navigation text
(Johnston & Pennypacker, 1980)? The old
salts could interpret and interpolate and
perhaps help us avoid embarrassment,
even disaster. But alas, we had buried it
in a duffle and no one could remember
its message. The crew was divided. Some
thought we were doingjust fine. Continue
on present course (Baer, 1981). Others
bemoaned our naivete and suggested we
change course to locate an established
navigation aid (e.g., Branch & Malago-
die, 1980; Michael, 1980, 1985; Pierce &
Epling, 1980). Our rotating skippers
seemed unconcerned. There really are no
shoals in this region. We're enjoying the
sail, slipping through the water even fast-
er! But have we moved much? Have we
only the illusion of forward motion?
Stalled or even backslipping in the now
opposing current? Are we really ap-
proaching our destination? If so, what is
it?
We might expect that a volume enti-

tled Research Methods in Applied Behav-
ior Analysis: Issues and Advances would
address navigation problems in the field,
where it is headed, forces that are im-
pinging on its progress, new method-
ologic and conceptual contributions that
might advance both its body of knowl-
edge and the skills of its researchers in
approaching this lofty objective. In ad-
dition, we might expect such a book to
address some of the issues already extant
in the literature. Such a volume, then,
would depict the current state ofthe field's
exemplary research methodology includ-
ing the areas it is working on, suggested
mechanisms for improvement, and ad-
vances that, if followed up, might accel-
erate progress toward what many would
like to envision as a more mature science
of human behavior.
There are such elements in its contents.

The editors' preface indicates they have
selected chapters to provide a summary
of research methods and their applica-

tion, and a "balanced coverage of con-
troversial topics" without any attempt at
resolution. Since the chapters are not or-
ganized under section headings or in any
readily discernible sequence, I have tak-
en the liberty of imposing a topical out-
line for purpose of discussing the state of
the art, problems it is encountering, cor-
rective mechanisms and, finally, issues of
advancement.

STATE OF THE ART
A number of chapters reflect the cur-

rent status of applied behavior analysis
research methods. Some, in addition,
contribute to other areas of content. The
categories of topics offered here, though
not mutually exclusive, may differ from
those ofother readers, depending on how
their own conditioning histories influ-
ence their interpretations of what con-
stitutes status, issues, and advances.

Flight to the Laboratory?
The book begins with Malott's chapter

"Experimentation in Behavioral Psy-
chology." Its subtitle, "Flight to the Lab-
oratory," suggests that perhaps applied
behavior analysis has rediscovered the
laboratory, which the remainder of the
book belies. Apparently addressing fac-
ulty colleague trainers of applied behav-
ior analysts, Malott's is a plea for the field
to loosen its constrictive overemphasis
on the experimenter-scientist model, to
encourage students to observe the world
around them while speculating on the rel-
evance of behavior analysis to everyday
life and thereby to enrich the flora and
fauna oftheir understanding ofbehavior.
Malott fears that the quest for hard data
and the requirements ofan experimental
approach will produce an "ever tight-
ening spiral of triviality" (p. 5) at the
expense of a broader world view. To
counteract such influences, we should
follow the leads of Darwin, Skinner, and
even Dale Carnegie whose contributions
he sees as deriving not from experimen-
tation but from extrapolations and meta-
theorizing on a grand scale. While pur-
suing experimental training, we should
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guard against indoctrinating our students
to reject the ideas of their less scientific
colleagues in the service field, for after
all that is the arena in which most grad-
uate trainees will eventually work. In
keeping with the demands of the mar-
ketplace, we should face the issue of
training people who will later become not
researchers, but practitioners and admin-
istrators. The field of applied behavior
analysis could benefit from admitting
other sources of reinforcement.
Though on first reading a curious in-

troductory chapter for a book on research
methods, Malott subtly presages a great
deal of what follows. While some might
contest equating a descriptive biological
scientist with an experimental behavior
analyst with an interpreter of common
sense, Malott's exhortation is surely val-
id advice for instructors, practitioners,
administrators, and researchers alike.
However, rather than viewing such ac-
tivity in apparent opposition to experi-
mental pursuits ("the blinders [of] ex-
perimental rhetoric"), astute observation
ofextra-laboratory phenomena mightjust
as easily serve to generate models that
simulate peculiarly human aspects of be-
havior for study under more controlled
conditions, thereby expanding the ex-
perimental methodology applicable to
increasingly relevant analysis of human
behavior problems (Epling & Pierce,
1986; Epstein, 1986; Hake, 1982; Neu-
ringer, 1984). The relation ofexperimen-
tal methodology and extra-laboratory
observation and interpretation might
ideally be one of symbiotic mutual en-
hancement.

Menu ofResearch Designs
Poling and Grossett's chapter, "Basic

Research Designs," geared to a very in-
troductory readership, presents a thumb-
nail sketch ofthe most prevalent research
designs in the applied behavior analysis
research literature along with some basic
advantages and disadvantages of each.
Included is a cursory injection of group
comparison designs and use ofinferential
statistics to evaluate treatment outcomes
with the caution that "between subjects

designs in applied behavior analysis
should be restricted to situations in which
the experimental question necessitates
their use" (p. 8). An in-press article ap-
pears as a sole reference for this state-
ment without further qualification or
clarification, leaving the reader unaware
of the classic treatises on group designs
(Bernard, 1865/1957; Johnston & Pen-
nypacker, 1980; Sidman, 1960) and for-
mulation of experimental questions
(Johnston & Pennypacker, 1980), or even
those relevant chapters appearing con-
temporaneously in the same volume
(Johnston& Pennypacker, 1986a, 1986b).
Only the last brief section on selecting a
design offers an outline of criteria for
choice from the buffet, then tells the read-
er to look elsewhere for the interstices.
Here at last are a few of the references
one might have expected much earlier.

It is noteworthy that, for the most part,
the data presented as exemplars dem-
onstrate effects of treatment "packages"
rather than analysis of variables that
might affect the efficacy ofthe package or
the generality ofthe obtained effects. The
authors skirt this seminal consideration
with their own judgment, "surely most
of the interventions devised by applied
behavior analysts (and demonstrated ef-
fective via within-subject designs) have
proven widely effective," (p. 24) and ref-
erence to Sidman's (1960) discussion of
mature experimenter judgment in eval-
uating data. Again a loose end dangles
leaving the introductory reader to won-
der how one acquires the stature of ma-
turity that endows one with judgmental
license. Such sagacity is not likely to ac-
crue through the literature ofdemonstra-
tion studies that characterizes the current
state of applied behavior analysis re-
search.

One's concept of appropriate ap-
proaches to experimental design reflects
one's concept ofbehavior and the evolv-
ing stages in its experimental analysis and
practical application. Is behavior static
enough to be fully represented by a snap-
shot? Or even a time-based series of
snapshots? Or does it occur as dynamic
ebb and flow-periodic or aperiodic? Do
we have enough information on any re-
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sponse class in human behaving to chart
its fluctuating flow under different envi-
ronmental conditions? If we are confi-
dent that we do, then we should be able
to predict fairly well how that response
class will respond when we alter certain
of the environmental conditions that are
temporally associated with its changes.
If so, we have attainted the degree of ex-
perimental sophistication about that re-
sponse class as a behavior-environment
relation that substantiates what Sidman
refers to as "mature experimental judg-
ment." We acquire it through a rich his-
tory of online observation and interac-
tion with the ongoing recorded behavior
of our experimental subjects via the al-
terations we introduce in their immedi-
ate environment.
The dynamics of behaving will vary

depending on the nature of the response
class(es) we choose and a host of other
variables, many unknown until we pro-
vide opportunity for them to emerge in
recorded data. Before we ask a question
of ongoing behaving, we should have fa-
miliarized ourselves with its periodicity,
the magnitude and duration of its fluc-
tuations, and the conditions that may be
associated with them -factors that might
shed light on what maintains the patterns
we observe-factors we may wish to min-
imize or maximize in the process of ad-
justing the power of our behaviorscope.
We may need to redefine the response
class(es) to a more molecular level in or-
der to observe the full range ofvariability
we wish to study. There may be good
reasons to alter the scheduling and du-
ration of our observation/recording pe-
riods and to fine tune our transducing
system to whatever features yield as rich
a picture as possible of the phenomenon
we seek to study. Only when we are re-
ceiving as much as possible of its range
ofnaturally occurring characteristics and
have isolated or controlled as many as
possible of the factors influencing it are
we ready to experiment with some con-
fidence that whatever change may be as-
sociated with our intervention cannot be
attributed to some other source of vari-
ability.
The intimacy of this pre-experimental

discovery phase and the powerful mu-
tuality of experimenter-subject relation
that can be engendered during the fine
tuning of a behaviorscope constitute the
initial and perhaps most compelling fea-
tures of eventual experimental design-
the sort ofplayfulness that Ferster (1978)
alluded to in his reminiscences ofan ear-
lier era-the interplay that continues as
questions are asked by modifying param-
eters of the interacting environment and
as answers emerge in subleties of altered
patterns of recorded behaving. Flexibil-
ity in response to the organism's behav-
ing and constant vigilance for lawful pat-
terns are the prerequisites. This is the
essence of Skinner's "Case Study ..
(1959), the essence of Claude Bernard's
physiological science (1865/1957), the
essence of-yes-our own personal pro-
gress toward those jewels of "a-haas"
when our more casual observations of
nature's kaleidoscope reveal the order-
liness recognized for centuries by others
but rediscovered afresh by us. These are
the hopefully recapturable subject-exper-
imenter interactions that could inject new
spirit into the quest for a viable science
of human behavior melioration.
How does one grasp these quintessen-

tials from a pre-set menu? Experimental
design is a process, not a set of rules and
recipes. What are the elements as they
apply to the process? They have been
teased out and explicated as separate yet
interrelated components, each of which
plays an integral role in determining the
product referred to as experimental de-
sign: formulating experimental ques-
tions, defining relevant response classes,
selecting appropriate dimensions ofthese
behavior units, designing an accurate,
sensitive, and stable transducing system
that includes response detection and re-
cording, applying appropriate units of
measurement to the recorded products,
selecting and designing experimental op-
erations that address the question, and,
finally, arranging their temporal se-
quence (Johnston & Pennypacker, 1980).
Only the latter appears in this chapter's
treatment of single subject research de-
signs.

Is this the experimental rigor that might
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entice or lull the field into a "spiral of
triviality?" Independent variables-
treatment packages-apparently are giv-
ens, not to be questioned, only to be eval-
uated as they may relate to some degree
of change in some aspect of behaving.
The purpose of design, then, is to eval-
uate a cluster of procedures rather than
to analyze either the package or the be-
havior conglomerate it is meant to affect.
In this portrayal representing the current
status of applied behavior analysis re-
search, neither experimental develop-
ment of treatments nor analysis of de-
pendent variables are addressed. Nor are
the problems ofresponse class definition,
observation, recording or measurement,
all ofwhich are endemic to experimental
design in the field of behavior analysis.
Rather, a potpourri of models and rules
for their use seems to characterize the
methodology of applied behavior anal-
ysis research. The exemplars presented
seem to bear out the findings (Hayes,
Rincover, & Solnick, 1980) and the con-
tentions (Bimbrauer, 1979; Deitz, 1978;
Michael, 1980, 1985; Pierce & Epling,
1980) that applied behavior analysis has
drifted from its original conception (Baer,
Wolf, & Risley, 1968). The contents of
this chapter illustrate clear and pervasive
departure.

Limitations on Generality
Other state-of-the-art chapters further

confirm the departure. Fuqua and Bach-
man's chapter presents the empirical
support of a survey of articles from the
Journal ofAppliedBehaviorAnalysis dur-
ing the period 1968 through 1982 with
respect to the presence of five categories
of information considered likely to affect
reproducibility of results: demographic
characteristics of subjects, diagnostic-de-
scriptive labels or test scores, descrip-
tions of relevant behavior repertoires in-
cluding prerequisite behaviors, subject
histories with the independent variable,
and description of experimental condi-
tions that include presence of contingen-
cies in effect prior to introduction of the
independent variable and information on
reliability of treatment implementation.

Other than age, gender, and diagnostic
label or test score (included in, respec-
tively, 88%, 63%, and 35% of the arti-
cles), the remaining categories are de-
scribed in only 17% (S's history with the
IV) to 38% (contingencies on DV during
baseline) of the surveyed publications.
Only 20% include information on pre-
requisite behaviors necessary for treat-
ment implementation or information on
reliability of procedural operations.

Similar surveys ofinformation on sub-
ject selection criteria (Homer, Peterson,
& Wonderlich, 1983) and reliability of
treatment administration (Peterson, Ho-
mer, & Wonderlich, 1982), as well as
trend analyses of idiosyncratic measure-
ment units in the same journal (Barrett,
1983), further strengthen the conclusion
that research in what is considered the
most methodologically rigorous of the
applied behavior analysis journals may
not lend itself to replication simply be-
cause of incomplete procedural descrip-
tion. Thus, concordance of positive con-
clusions with respect to a given treatment
cannot be taken as support for its gen-
erality.
The published research in a field con-

ventionally presents the best of its work
and serves as a vehicle for assessing its
content, its direction, and its scientific
stature. The data presented in this chap-
ter empirically demonstrate the quality
of at least some editorial review criteria
for publishable reports. Since it seems
clear that the field has embarked on a
mission of technologic evaluation rather
than analysis, it becomes all the more
important that descriptions ofmethod be
both clear and complete, for the test of
generality (seen by the authors as syn-
onymous with applicability) will be
through replication. Without adequate
descriptive information, even that is im-
possible.
The criteria presented by Fuqua and

Bachman could constitute a first approx-
imation ofa comprehensive checklist for
use by both authors and editorial review-
ers. Other entries on the guideline list
should be drawn from Johnston and Pen-
nypacker's (1980) analysis of adequate
response class definition, observing, re-
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cording, and measuring, for which there
is available a checklist of major criteria
(Barrett, Johnston, & Pennypacker,
1986).
With so little relevant research on

which to base prognostically favorable
selection of treatment, there is all the
more need for detailed description of
every aspect of procedure. This is espe-
cially true in a field that apparently es-
chews procedural standardization (see
Perone, Galizio, & Baron, in press), even
as an ideal. Application of its products
will be performed primarily by sparsely
supervised service personnel whose so-
phistication may be at best no more than
that ofthe average lay person. Therefore,
the directives to such consumers must be
clear, concise, and simply stated. Task
analysis could be put to beneficial use in
this endeavor. Perhaps additions to the
above-mentioned checklist could be de-
rived from empirical studies of those de-
scriptive modifications to selected pub-
lished articles that are both necessary and
sufficient to ensure accurate and reliable
administration ofselected treatment pro-
cedures by nonbehaviorally trained "av-
erage" service personnel. These criteria
might ensure that socially valid studies
could be useful in practice.

Observers as Psychometric Instruments

Response class definitions that fail to
include the behavior property of "de-
tectable displacement in space through
time" (Johnston & Pennypacker, 1980,
p. 48) force researchers to resort to hu-
man observing and recording rather than
benefit from the direct (automatic) re-
cording technology that abounds in
everyday life. In applied behavior anal-
ysis research, reliance on human trans-
duction has become so legion that even
if response class definition is sufficiently
discrete and unambiguous to permit au-
tomatic transduction, it is not used. As
a result, the problems of observer accu-
racy and the variables of bias, drift, fa-
tigue, and conditioning history must be
dealt with in an effort to meet at least the
requirement of objectivity traditionally
associated with experimental inquiry.

Page and Iwata's chapter on the his-
tory, theory, and methods of assessing
interobserver agreement begins with the
premise that "research in applied behav-
ior analysis involves the measurement of
behavior under conditions precluding use
of precision ... recording equipment
often found in experimental laborato-
ries" (p. 99). Studying diverse response
classes and processes in a wide range of
settings prevents direct recording. In the
age of robotics, the validity of this ar-
gument to perpetuate traditional, highly
problematic observation, recording, and
measurement methods is questionable,
especially when such homely gadgets as
batteries, remote switches, and counters
could go a long way toward solving this
problem. A button-cell battery, adequate
to power many sophisticated and inex-
pensive modem recording devices, poses
no encumbrance that would limit field
use. The authors, however, assert that
"reporting indexes of observer agree-
ment is now a necessary component [ital-
ics added] of applied behavior analysis
research" (p. 100), implying that use of
automatic transducers ofany sort or even
a single well-trained and well-calibrated
observer is no longer acceptable in pub-
lished reports.
The rest of the story consists of a brief

history of psychometric reliability and
various ways of calculating "reliability"
indexes and of evaluating chance agree-
ment between multiple observers. The
historic perspective recounts the various
methods of assessing reliability of psy-
chometric tests, likening the agreement
of two observers to both alternate test
forms and test-retest reliability. Other
standard psychometric terms such as ob-
jectivity, validity, and accuracy are de-
fined, and readers are referred to other
sources for elaboration of the latter two.
Under the rubric of assessment tech-
niques, is an excellent discussion of the
weaknesses ofcorrelation coefficient tests
of observer agreement and of total, in-
terval, and exact agreement formats, fol-
lowed by a pitch for the superiority ofthe
block-by-block format. However, there
is no discussion of the well documented
weaknesses of interval recording-the
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format that introduced applied behavior
analysis to the field ofpsychometrics. The
issue of interobserver agreement is moot
if data are forced into distorted forms by
the recording procedure. Nor is there any
treatment of the separate yet interactive
contributions of response class defini-
tions, observation techniques, recording
techniques, and selection of measuring
units. In fact, recording is equated with
measuring (p. 103). Generally, observers
only record; they usually do not apply
measuring units to the recorded products
of observation. A section on chance
agreement presents a number of tech-
niques for its quantification, but affords
neither statistical derivation nor critique
of their technical merit.
The thrust of this chapter is improved

application of statistical tests without ex-
amining the assumptions implicit in their
use. Contradiction occurs in discrepant
statements regarding the relation of in-
terobserver agreement and accuracy of
recorded product (p. 100, p. 104). Sources
of variability in observing and recording
responses and methods of minimizing
their effects are ignored. For treatment of
this critical issue, the reader should be
referred to its thorough treatment by
Johnston and Pennypacker (1980).
By virtue of its omission, application

of stimulus control technology to im-
prove the observation and recording ac-
curacy of human transducers appears to
be rejected in deference to application of
traditional psychometric assessment of
observer "error." This approach implic-
itly treats the human observer as a psy-
chometric instrument rather than as a be-
having organism with observing and
recording responses susceptible to train-
ing via methods ofbehavior analysis that
need no recourse to the "vaganosis" of
psychometry (Pennypacker, 1982).
The criteria of accuracy and stability

of behavior transduction appear to have
lost status in evaluating applied behavior
analysis research methods. The dictates
of a technologically oriented mission, as
reflected in the research literature, seem
to preclude efforts at improved defini-
tion, observation, and recording of the
response classes deemed important to so-

ciety. Current editorial criteria are said
to mandate multiple observers by re-
quiring statistical evaluation of interob-
server agreement. Idiosyncratic coding,
equally idiosyncratic observing and re-
cording schedules, use of arbitrary, ex-
perimenter-determined time intervals as
units of measurement, and statistical
rather than stimulus control approaches
to transducer accuracy and stability
should be added to Fuqua and Bach-
man's list of factors limiting the gener-
ality of applied behavior analysis re-
search.
The mere fact that researchers perform

their studies in field settings is no justi-
fication for abandoning efforts to control
as many as possible of the controllable
variables that might obscure or confound
treatment effects (Barrett et al., 1986). It
is no justification for either response class
definitions incompatible with a natural
science concept of behavior or for meth-
ods of transducing those classes into
measurable form that, themselves, add
undetected variability. It is surely no fea-
sible reason for introducing such non-
standard measurement units as obser-
vation intervals. All of these sources of
variability are controllable. If remedied
in a manner consistent with pursuit of a
natural science ofhuman behavior, each
would increase the likelihood of proce-
dural integrity in the replication process
and, in so doing, would likely enhance
the generality of effects. These compo-
nents of the measuring process are ably
handled by the methods of experimental
behavior analysis, many features ofwhich
can readily be directly applied outside the
laboratory.
While social criteria may be permitted

some influence on selection (but not def-
inition) ofresponse classes for treatment,
the procedures used to evaluate effects
experimentally should not be allowed to
fall prey to the dictates of expedience or
convenience. The social gain may not ex-
ceed the scientific sacrifice. Social ap-
peasement and scientific integrity need
not be mutually exclusive. In the long
run, applied behavior analysis research
will offer greater service to society by re-
fining and updating its parental meth-
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odology through use of available state-
of-the-art engineering technology than by
promulgating prebehavioral methods.

Graphic Analysis
The chapter by Parsonson and Baer is

a conceptually puzzling amalgam. It be-
gins with reflection on the success of vi-
sual analysis ofgraphically recorded data
in experimental behavior analysis and its
adoption by researchers in the applied
field. It then raises the question ofwheth-
er this tradition should continue, citing
insensitivity, competition from statisti-
cal analysis, low interjudge agreement on
interpretation of graphic displays, and
discrepancies between graphic and sta-
tistical analysis. Most of the chapter uses
simulated data as a point ofdeparture for
discussing the visually striking aspects of
graphically displayed data that should
control experimenter behavior. A short
section then closes the chapter by noting
a few of the format characteristics (scale
variables) and contextual characteristics
(political) that may influence interpre-
tation of graphically presented data. A
final "apologia" contends that graphic
analysis yields greater information and
analytic power than statistical analysis
and therefore, though not stated, should
continue.
Why the question of statistical analysis

was raised is not clear, though one of
Huitema's "commandments" in another
chapter suggests an answer. Since so much
of what transpires in the field is politi-
cally influenced, that rationale is suspect.
If it was a straw man, the statistical ar-
gument seems to have been dispatched
early on. But having introduced it opens
up a distracting bag of worms that the
apologia fails to account for, most no-
table of which are the differing purposes
of the two approaches and the differing
notions of the functions and sources of
variability associated with each. Similar-
ly, characterizing graphic analysis as "in-
sensitive" raises such issues as the size
and range of the units depicted on both
axes, the nature of measurement units
applied to obtain plotted values, the ob-
servation and recording techniques used

to extract measurable products from re-
sponse effects and, finally, the composi-
tion and definitional integrity of the re-
sponse classes chosen as dependent
variables-in short, the major compo-
nents of behavior measurement and
graphic display format. The resolving
power of the graphic format cannot im-
prove the sensitivity of the procedures
used to obtain the values it portrays. But
these considerations pale in importance
when the overriding concern is the "con-
servative" virtue ofinsensitivity in flush-
ing out only big effects (i.e., those that
will ultimately bring social approval) and
doing so expeditiously without obtaining
the control ofbaseline variability that in-
creases sensitivity to small effects. Care-
fully calibrated procedures might burden
investigators with discovering too much
too soon. Those who choose to follow up
small effects in search of potentiating
variables may find themselves research-
ing the control of human behavior more
in the manner of a behavior analyst than
that of a package evaluator, and the de-
cision could incur political costs.
The major discussion of this chapter

treats ongoing graphic analysis as a tool
for design modification. Drawing on sim-
ulated graphs, visually salient features and
their associated interpretations reveal a
number of problems encountered when
attempting to analyze the graphics in
published reports. Most show little ifany
concern for obtaining steady states before
changing conditions. Regarding an eight-
point increasing baseline trend followed
by initiation of training,
... it does not really matter whether the baseline
is truly increasing; what matters is that any inter-
vention applied after this baseline must produce
increases that contrast to this apparent trend. A
researcher concerned with whether this baseline is
truly increasing simply must collect and inspect more
of it, without intervention. A researcher whose con-
cern is only to evaluate the effectiveness of the in-
tervention poised for imposition on this baseline
might well decide to proceed after these eight points
... (p. 167)

Another commonly encountered prob-
lem in the literature turns up in the au-
thors' exemplars: using idiosyncratic dis-
continuous units (sessions) on the abscissa
while implying temporal continuity by
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connecting adjacent points (p. 167). This
practice (now a convention) not only fails
to provide a true picture of the course of
treatment, but implies that the likely un-
equal time intervals between sessions play
no role in the obtained variability when,
chances are, the question has not even
been raised. Temporal distortion in
graphic display formats (another mani-
festation ofinsensitivity) is not discussed
(but see Huitema's chapter 10), nor is the
influence of display tactics on interpre-
tive behavior (see Johnston & Penny-
packer, 1980), nor is the standard celer-
ation chart (Pennypacker, Koenig, &
Lindsley, 1972), one of the most useful
tools for graphic analysis oftrends in be-
havior change.
There is a good deal of very useful in-

formation for the beginner in the "fine-
grained graphic analysis" section, but the
reader should be aware that experimental
design, measurement, graphic display,
and interpretation, while not distin-
guished in this chapter, are separable and
distinct investigator behaviors, each
serving its own functions, each with its
own sources of stimulus control (John-
ston & Pennypacker, 1980). Supplemen-
tal reading to clarify these issues is a must.

Statistical Analysis: Misunderstanding,
Rules, and Cures

Huitema's lucid chapters on autocor-
relation and his commandments for the
timely and appropriate use and interpre-
tation of inferential statistics are efforts
to dispel misconceptions and to correct
faulty analyses found in the literature.
These chapters should be thoroughly di-
gested by those who have followed or who
wish to catch up on this much-debated
topic. The author reviews basic points
and presents errors ofboth reasoning and
computation in previous literature rec-
ommending time-series analysis as re-
placement for analysis of variance when
its residuals are autocorrelated. He then
surveys the "statistical structure" ofdata
sets in the Journal of Applied Behavior
Analysis from 1968 to 1977 (correlation
coefficient for interobserver agreement!).
Of 881 data sets, 440 were excluded be-

cause fewer than six baseline observa-
tions were obtained. Modal number was
3 to 4 baseline points. (The number of
observations in subsequent phases was
smaller.) The remaining 441 sets, com-
prised of 1,748 phases, yielded an auto-
correlation coefficient ofnearly zero. The
general paucity of points and absence of
equal time intervals in observing/record-
ing schedules disqualify most applied be-
havior analysis data as time series, there-
by clearing the way for analysis of
variance of means across sequential
phases-if that is what one chooses.
Aside from its intended purpose, the

survey's distribution of baseline obser-
vations provides empirical support for
expanding the checklist ofgenerality lim-
itations described earlier. In combina-
tion with abandonment of steady-state
strategies (their response cost is too high),
these data further confirm departure of
the applied field from the methodology
that gave rise to its success. In place of
experimental control comes statistical fil-
tration based on assumptions inconsis-
tent with analysis of the sources of vari-
ability in human behavior.

Huitema's "commandments" chapter
deals humorously and incisively with
misunderstandings and misconceptions
emanating from both sides of the statis-
tics debate. Included are Parsonson and
Baer's contention that visual analysis de-
tects only large effects due to insensitivity
and those authors' discounting small ef-
fects as unimportant or too overburden-
ing to researchers. Regardless of one's
persuasion, the points made here not only
make good reading, they make sense of
the contradictions in the published lit-
erature, especially those regarding time-
series analysis and the relative merits of
graphic versus statistical analysis. Hui-
tema suggests that both visual and sta-
tistical analysis be performed for credi-
bility ("Thou shalt not commit political
suicide"), for greater social impact by
easing communication with nonbehav-
iorally trained but statistically seduced
people ("mellowspeak is buying our
graduates a lot more cooperation than
behaviorese"), and because "statistics
make people feel good" (p. 229). Be that
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as it may, palliatives are no substitute for
long-term, high-generality positive ef-
fects. And the variables accounting for
such treatment effects will not be teased
out by bastardizing a natural science con-
cept ofbehavior or by recommending that
variability go unanalyzed and uncon-
trolled in the service of political gains.

PROBLEMS ENCOUNTERED
Compounding the foregoing portrayal

of current status are other issues-ethi-
cal, sociopolitical, and conceptual-that
combine to further cloud the atmo-
sphere. These emanate from the context
in which research takes place and the
conditioning histories of those who con-
duct it. They are approached along a con-
tinuum from external givens to self-im-
posed adoption ofcommunity values and,
finally, to conceptual-methodologic de-
cisions propaedeutic to the usefulness of
applied behavior analysis as a field ofap-
plication for principles, methods, and
findings of experimental behavior anal-
ysis.

Ethical Standards, Aversive Control
and Fraud

Efforts to ensure human rights of re-
search subjects continue to spawn a va-
riety ofregulations addressing the ethical
standards governing acceptable prac-
tices. The chapter by Neef, Iwata, and
Page reviews informed consent, risk-ben-
efit ratios, and external review as stan-
dards for subject protection, then pre-
sents a trend survey (no inter-observer
agreement!) ofaversive control in behav-
ioral studies, the ethical safeguards re-
ported, the severity ofthe behavior treat-
ed, the prior use of "less restrictive
alternatives," and others. Although a
majority of deceleration studies used
punishment procedures, they show no
consistent decrease over the period 1968-
1981, relatively few studies reported in-
formed consent, and the number of stud-
ies reporting consent decreased in the
more recent years. Few researchers quan-
tified potential side effects. When aver-
sive chemical, mechanical, or electrical
stimulation was reported, prior use of al-

ternative treatment appeared in 40% of
the articles with Journal ofApplied Be-
havior Analysis topping the list at 58%.
The overall pitch is for disclosure of

consent to be required by editorial review
boards, inclusion of data showing both
collateral effects and follow-up, and re-
search pertinent to the ethics of with-
holding aversive treatment pending
failure of other treatment efforts. Unfor-
tunately, the ethics of denying or termi-
nating effective treatment due to disap-
proval by advocacy groups is not
addressed.

In addition to the ethics of protecting
human subjects, there are the ethics of
scientific conduct. The chapter by Blake-
ly, Poling, and Cross describes cases of
apparent fraud throughout the history of
science, offers speculations on why it oc-
curs, and discusses some of the conse-
quences along with measures that should
assist in its prevention. The authors sug-
gest that replication may be one safe-
guard. As indicated earlier, however, the
published literature offers a myriad ofob-
stacles to that endeavor.

The Methods and Promises of
Social Validation

Closely related to externally imposed
ethical standards are the internally im-
posed requirements of social validation
as a means of ensuring research on
changes of practical value in socially im-
portant behaviors-the major defining
features of applied behavior analysis as
described nearly twenty years ago (Baer
et al., 1968). It would be well to remem-
ber that this defining feature, at that time,
served to distinguish applied behavior
analysis from experimental behavior
analysis, its forerunner and source ofboth
principles and methodology. Lever-pull-
ing and button-pressing were considered
convenient, not socially important, re-
gardless of their functions as pro-
grammed in human operant laboratories.
The leadership of applied behavior anal-
ysis made it abundantly clear that the
new wave, at least as represented in the
Journal ofAppliedBehaviorAnalysis, was
not to be confused with such irrelevant
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pursuits. Celebrating the first decade of
that journal and the first volume of Be-
havior Modification came the dicta by
which the social validity of research
would be judged (Kazdin, 1977; Wolf,
1978). The objectives, procedures, and
effects of a treatment procedure are sub-
mitted to consumers for subjective rat-
ings of their importance. The procedures
for social assessment ofapplied behavior
analysis research are now said to be
"standard" which, I presume, means a
requisite for publication.
Fuqua and Schwade's thoughtful chap-

ter addresses currently used social vali-
dation methods and evaluates the like-
lihood of achieving the objectives that
formed the rationale for their imposition.
Throughout, the reader should be aware
that the social validation requisite views
empiricalfindings as completely subsidi-
ary to the consumer's subjectivejudgment
in determining treatment acceptability.
The meat of the chapter describes the

methods employed to determine accept-
ability of treatment goals, methods, and
outcomes. Articles exemplifying their
application for each purpose are re-
viewed and penetratingly critiqued on
practical, methodologic, and conceptual
grounds. The chapter concludes by re-
counting the reasons for social validation
and questioning the usefulness ofthis ap-
proach for its intended purposes.
The final sentence expresses a sum-

mary caveat that could well be expanded
into a chapter itself:
... we would like to caution behavioral practition-
ers and researchers neither to abrogate their profes-
sional responsibility nor to underestimate the value
of behavioral training by relying exclusively on so-
cial-validation methods for the selection of treat-
ment objectives, evaluation of treatment accepta-
bility, or assessment of clinical outcome. (p. 289)

The methods described here, while
widely used in "behavioral assessment,"
are not only weak from a measurement
perspective, but are borrowed from areas
ofpsychology whose concepts and meth-
ods conflict with the basic assumptions
ofbehavior analysis (Barrett et al., 1986).
Consumer psychology and psychome-
trics accept rating scales and scored ques-

tionnaires as major tools in their "mea-
surement" armamentarium. But I suspect
most applied behavior analysts who use
them are trained neither in their con-
struction nor in their psychometric eval-
uation or underlying assumptions. That
these procedures not only violate a nat-
ural science concept of behavior, but in-
troduce undetectable sources of vari-
ability by virtue ofthe types ofunits used
in their scales, has been amply discussed
(Barrett et al., 1986; Johnston & Pen-
nypacker, 1980, 1986a).
There are behavior-analytic paradigms

for analyzing choice and preference, some
of which the authors refer to. If applied
behavior analysis considers assessment
of social validity to be mandatory, it
would do well to consult the available
literature in behavior analysis on these
topics and to measure the behavior of
judges as precisely and objectively as it
professes to measure that of its research
subjects. Both should be conceived and
defined as functional operants. The rat-
ing scale can be converted into a behav-
ior-analytic preference paradigm. Per-
haps doing so would convince some
applied behavior analysts that the form
ofthe response (likely to be button-press-
ing) is not as functionally irrelevant as
social criteria would have them believe!

Encroachment of Quasi-Behavioral
Methods

Applied behavior analysis is said to be
"behavioral" (Baer et al., 1968). To some
practitioners the term applies only to ac-
tions that society categorizes as disrupt-
ing, dangerous, aberrant, and so on. The
form of the behavior, its frequency, its
disturbing effects on others, and its re-
sistance to conventional methods ofcon-
trol determine whether professional help
will be sought. Other forms of human
behaving such as the three Rs and "ac-
tivities of daily living" and their broad
array of prerequisites and components
may fall outside this restricted concep-
tual domain. What the term "behavior"
may connote today is so variable, even
among "behaviorally" trained profes-
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sionals, that it often bears scant resem-
blance to its original definition by Skin-
ner (1938). As a result, a study or a body
of literature may appear to be concerned
with a phenomenon thought of as "be-
havior" when in fact that appearance is
deceptive either because the concept of
the subject matter has been misunder-
stood or because the methods applied and
the data obtained are incongruent with
the implied concept. Much of "behav-
ioral assessment," though nearly identi-
cal with the definition of applied behav-
ior analysis (cf. Nelson & Hayes, 1979),
displays this sort of conceptual-metho-
dologic inconsistency (Barrett et al.,
1986).
Johnston and Pennypacker offer a "bi-

ologically and empirically functional def-
inition" of behavior (p. 30), an exten-
sion of Skinner's, each feature of which
demands certain methodologic requi-
sites. Methods derived directly from this
definition, and thus concordant with it,
will offer fewer unrecognized sources of
variability than those derived from other
conceptual frameworks and therefore will
yield increased reliability and generality
of interpretation. "Pure" methodologic
practices (i.e., those concordant with the
defined subject matter) permit undis-
torted representation of all fundamental
behavior properties. Practices that may
start with observations of well defined
behavior, but that subsequently include
methods that render an incomplete or di-
luted representation of its basic proper-
ties, are referred to as "quasi-behavioral
research methods." Veracity ofbehavior
portrayal distinguishes the two. The rec-
ommended strategy is one ofconceptual-
methodologic concordance (Barrett et al.,
1986; Johnston & Pennypacker, 1980).
In Johnston and Pennypacker's chap-

ter, the authors have condensed their
original full analysis of "pure" natural
science methods and "quasi-behavioral"
social science methods, including the
functions and assumptions of statistical
inference (1980). Using the natural sci-
ence definition of behavior as a constant
reference, they contrast the two metho-
dologic approaches with respect to each

component of the investigative process:
defining the unit(s) of analysis (response
classes), selecting both the dimensions to
be quantified and the measuring units to
be applied, devising procedures for both
observing and recording occurrences of
behavior units, designing the experi-
ment, quantifying and displaying its re-
sults, and interpreting the findings. The
uses and limitations ofeach approach ac-
company its description. The authors'
strategy is to treat the experimental pro-
cess as a series of interrelated experi-
menter behaviors. Tactical decisions re-
garding each component should be guided
by and, essentially, be under the control
of the subject's behavior, the nature of
the question posed, and the inferences
necessary to obtain an answer. Metho-
dologic decisions discordant with defi-
nitional integrity are those that dilute or
misrepresent the basic features ofbehav-
ior. Therefore, neither convenience nor
political expedience nor personal bias nor
preconceptions are compatible with the
methodologic criteria necessary to rep-
resent behavior fully. To be of long-term
scientific or social utility, methods ofap-
plied behavior analysis research should
be conceptually consistent with the pro-
fessed domain of inquiry.
Johnston and Pennypacker's analysis

of the decisions an investigator makes in
fashioning research methods, the as-
sumptions implicit in these choices, and
the scope and accuracy of the resulting
data is a major contribution to the field.
Regarding the consequences of each se-
quential choice as a potential source of
variability expressed not only in the ob-
tained data, but also in the resulting in-
terpretations, provides valuable guides
for investigators wishing to maximize
opportunities for observing lawful pat-
terns of human behavior.
As a summary of problems encoun-

tered, one has only to apply the criteria
of pure behavioral research to the state-
of-the-art chapters described above to
conclude that, whether by design, mis-
understanding, or definitional drift, the
field ofapplied behavior analysis, like the
field of behavioral assessment, ap-
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proaches its subject matter with quasi-
behavioral research methods. The
question is: What obstacles to its future
advancement are implicit in this body of
methodologic decisions?

PRESCRIPTIONS FOR
IMPROVEMENT

The outline I have imposed forces cer-
tain chapters into dual roles. Some, how-
ever, are essentially prescriptive in con-
tent.

Self-Control and the Methodologic
Resources ofBuddhism

In keeping with Malott's sentiments,
Brown's chapter addressing the failure of
behavioral technology to facilitate uto-
pian cultural design, suggests ancillary
study ofany discipline offering other ap-
proaches to understanding human be-
havior, regardless of its conceptual or
methodologic divergence from current
practices. He views behavioral commu-
nity technology as limited by lack of
countercontrols in the controlling rela-
tions between experimenter and subject.
Experimental manipulations, treated as
independent variables requiring no fur-
ther analysis, fail to provide accounta-
bility to the subject. When the experi-
menter becomes a subject in the utopian
community experiment, that individu-
al's behavior becomes both independent
and dependent variable, thus converting
the experiment into one on self-control.
The "self' must then become the subject
matter of analysis, at which point Brown
advocates departure from behavioristic
refutation of the controlling and con-
trolled "self." Buddhistic meditation
techniques offer an array of behavioral
exercises to increase objective observa-
tion of the covert and overt behaviors
constituting the "self," thereby providing
access for analysis of reciprocal and self-
control. Synthesizing behaviorism and
Buddhism could encourage formulation
ofmore general principles ofbehavior by
including analysis of covert behaviors.
Brown's view of behavioristic limita-

tions could surely be argued on both
methodologic (Johnston & Pennypacker,

1980; Sidman, 1960) and philosophic
grounds (Day, 1983). The epidermis is
not a restricting factor in defining re-
sponse classes. Moreover, although other
views of human behavior are certainly
worthy of critical interpretive analysis, it
would seem premature to seek recourse
in prescientific approaches before refin-
ing our own contingency analysis of con-
trolling variables in social contexts. Ad-
vocating flight to nonbehavioristic
domains as a mechanism of liberation
conveys not only a restrictive concept of
what constitutes behaving at various
levels of analysis (see Thompson & Zeil-
er, 1986), but an unfounded impression
of experimental behavior-analytic meth-
ods as constrictive in the analysis of hu-
man behavior. There is ample freedom
available to us. It is up to us to test its
depths and breadth before we abandon
ship.

Strengthen Clinical
Psychopharmacology

Arguing that clinical psychopharma-
cology and applied behavior analysis
should display similar research charac-
teristics-that it, those articulated by Baer
et al. (1968)-Poling and Cleary's chap-
ter urges the field to include drugs in
its evaluation pursuits. In view of the
well-known drug-behavior interaction
phenomena, single-subject designs are
preferred along with direct (meaning ob-
served or contemporaneous) recording of
overt behavior rather than recall-record-
ing of inferred inner states. Absent both
of these methodologic imperatives, clin-
ical psychopharmacologic research would
be enhanced by contributions of applied
behavior analysis. To do justice to drug
evaluation, applied behavior analysts will
have to "appreciate" the extended time
dimensions necessary for complete anal-
ysis of drug effects. Because of society's
need for information on the behavioral
actions of certain drugs, these authors
contend that the "promise of applied be-
havior analysis will not be fulfilled" (p.
309) if its researchers, equipped as they
are with the needed methods, fail to pro-
vide it.
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The authors' unelaborated caution re-
garding temporal dimensions of drug ef-
fects should be underscored. Its impli-
cations for designing and scheduling of
appropriate behavior recording and mea-
suring systems are substantial (Johnston
et al., 1983; Lindsley, 1962). Multiple re-
sponse classes, simultaneously recorded
and independently sustained, will be nec-
essary to show emerging interactive ef-
fects. "Pure" behavior-analytic methods,
appropriately calibrated for transducing
and measuring behavior and for sustain-
ing multiple selected behaviors over long
periods oftime are ideal for investigating
the latency of onset, duration, magni-
tude, and specificity ofdrug effects. Their
unusual sensitivity for this purpose has
long been recognized, and the mutual
contributions of behavioral pharmacol-
ogy and experimental behavior analysis
are considerable (Dews, 1986). Appli-
cation to examine effects ofvarious drugs
on psychotic behavior (Lindsley, 1960,
1962) and to monitor depth of surgical
anesthesia (Lindsley, Hobika, & Etsten,
1961) was demonstrated more than
twenty-five years ago. Multiple behavior
channels, automatically transduced and
simultaneously and continuously record-
ed, each sustained by different reinforcers
available in the natural environment, can
reveal effects on target behaviors as well
as concurrent effects on "adjustive" be-
haviors. One such paradigm was sensi-
tive enough to detect the effects of two
aspirin as well as the progressive effects,
following injection of a brachial nerve
block, on three concurrent but indepen-
dently sustained channels of reinforced
free operant behavior (observed in Lind-
sley's laboratory, c. 1962). With today's
more sophisticated sensors, these meth-
ods are applicable in field studies. Ap-
plied behavior analysts wishing to be-
come involved in drug studies would find
these references rich in methodologic in-
formation and a rewarding point of de-
parture for refining techniques already
demonstrated to be highly sensitive and
accurate as human behavior monitoring
systems.

Currently popular methods necessitat-
ing human observers and often cumber-

some intermittent scheduling of trans-
ducer operation are not likely to provide
the complete behavior portrayal de-
manded by this mission, especially if the
findings from single-subject replications
are to be later subjected to large-scale
group evaluations (see Johnston, in sub-
mission). Moreover, given that recording
of multiple response classes will be nec-
essary to assess primary effects as well as
positive and negative side effects, anal-
ysis of their pretreatment variability will
require extended time periods prior to
the onset of formal drug evaluation. Al-
though the applied behavior analysis field
could benefit from this methodologic
fallout, behavior analysts seeking the po-
litical accolades of high publication fre-
quency are ill advised to consider such
an undertaking. Those whose reinforce-
ment might accrue by advancing the
methodology of applied behavior anal-
ysis to analyze (as distinct from dem-
onstrate) complex effects of pharmaceu-
tic agents on human behavior will find
not only a full magazine programmed on
a long but highly effective VI, but an op-
portunity to produce information of ba-
sic use not only to society but also to the
science of human behavior.

Simulation of "Human" Performance
Epstein's engaging chapter discusses use

of simulations when it is impossible to
conduct properly controlled experimen-
tation with human subjects. Rather than
attribute complex human behaviors to
internal agents and entities that defy be-
havior analysis, he suggests animal in-
stead of computer simulations as a point
of departure. Drawing on his own work,
the author describes experiments analyz-
ing the effects of detailed, carefully
planned training histories on emergence
ofperformances plausibly similar to "self-
awareness," "symbolic communica-
tion," "insight," and spontaneous use of
tools and memoranda by pigeons. Inner
states appear superfluous in explaining
development of behaviors thought to be
peculiarly "human."
That this chapter appears in a book on

applied behavior analysis research is in-
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deed a tribute to the editors, if for no
other reason than it offers a breath of
creative relief from the litany of prob-
lems and pressures described earlier. But
there are other reasons, among which is
the excitement of science and the delight
of discovery inherent in imaginative ap-
plication of laboratory behavior-analytic
methods to "uniquely human" phenom-
ena and conveyed unabashedly by the in-
vestigator. Charlie Ferster is beaming! Are
there others in the laboratory who could
kindle such a spark?

Posing Productive Questions ofNature
Whatever reinforcers Nature may har-

bor, her menu may appear meager if the
questions posed for inquiry are them-
selves limited. Johnston and Pennypack-
er's second chapter analyzes the nature
of experimental questions and their for-
mulation, sources of their control by, for
example, graduate training, experimental
literature, resources of the work facility,
experimental contingencies and, of
course, the scope of one's observing be-
havior. Concurring with Malott, the lat-
ter is a most necessary supplemental an-
tidote for what may be the very restricted
horizon available in current literature. As
guides to subsequent design, analysis, and
interpretation, experimental questions
reflect the basic versus technologic di-
rections ofthe field. The manner in which
questions are formulated, then, is critical
to the productivity and quality of sub-
sequent research as well as its potential
use in cross-germination between basic
and technologic arenas. As the authors
so wisely emphasize,

Our research ... is our very core. It largely defines
the field both to ourselves and others. It is the foun-
dation of our offerings to the culture, . . . our pri-
mary justification for our existence as a point of
view and an identifiable research community. (p.
67)

Given the limited resources of behavior
analysis, the issue of the consequences
traceable to research questions merits
careful consideration.
The second part ofthe chapter analyzes

the functions of experimental questions
in guiding (1) the construction and con-
duct of experimental procedures, includ-

ing experimental strategy, choosing re-
sponse classes and designing their
measurement operations, and selecting
meaningful independent variables; (2) the
quantitative and graphic methods chosen
for data analysis; and (3) the manner in
which the data are interpreted with ref-
erence to the question. Revealing as they
are ofthe methods emanating from them
and their influence on the quality and
completeness of the obtained data, the
role of experimental questions in deter-
mining the growth of the science and its
impact on everyday life deserves signif-
icant and searching scrutiny. Observing
the world around us includes examining
the traces we leave, the way we produced
them, and the contribution they make to
the progress of the field and the better-
ment of society.
The past and present questions of a scientific dis-
cipline describe exactly where it has been and where
it is in its evolution as a way of learning something
about some portion ofthe contingencies ofNature.
(p. 81)

What sorts of questions is applied be-
havior analysis posing to Nature? Are
they about behavior? About principles?
About conditions under which phenom-
ena occur? About procedures? About
control? How biasing are they with re-
spect to the data they may dictate? What
is the relative frequency of question ask-
ing to demonstration statements? A tell-
ing portrayal could emerge from an anal-
ysis of the purported reasons for
performing applied behavior analysis re-
search. Categories of questions or goals
are available (Johnston & Pennypacker,
1980; Sidman, 1960) as possibilities for
characterizing the current status and like-
ly direction of the field. Just as our ques-
tions track our course and current posi-
tion, so does their trend project our future
destination. Cardinal query: To what ex-
tent are our questions restricting our range
of vision by curtailing our opportunities
to receive Nature's omnipresent mes-
sages? What are the consequences for ad-
vancement of the field?

ISSUES FOR ADVANCEMENT
Much of the critique offered above

arises from the premise that applied be-
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havior analysis exists, at least in part, to
contribute to more complete understand-
ing of human behavior. It also assumes
that human behavior, as a biological phe-
nomenon, exhibits natural order.4iscov-
erable through the generally accepted ap-
proaches ofnatural science. In the course
of its observations, the review raised
questions about the prioritieg of applied
behavior analysis researchers and what
their published behavior samples bode
for the future of the field. It approached
the book as a selection of these samples
purporting to present methodologic ad-
vances and issues.
What has been found is a well-written

collection of often conflicting viewpoints
without editorial guidelines or strategic
perspective on how these offerings relate
to one another or what they imply for the
future of the field. The fledgling student
might be thoroughly confused by the ab-
sence of a position or set of recommen-
dations beyond "thou shalt nots." The
same student may respond willingly and
readily to social needs and political pres-
sures as determinants of later profession-
al/investigative behavior without real-
izing the consequences ofsuch a decision,
or even that there are other avenues to
pursue. The more advanced student
should evaluate the contents with respect
to critiques and issues that have appeared
repeatedly since the inception of The Be-
havior Analyst, as well as the issues ad-
dressed in our classic methodologic texts
(Johnston & Pennypacker, 1980; Sid-
man, 1960). As supplemental reading,
this volume provides ample points ofde-
parture for substantive critical discus-
sion.
Analytic Versus Social Validation
Priorities

Determining essential treatment ele-
ments. One ofthe most salient issues not
addressed in this volume is the oft la-
mented and apparently increasing trend
toward package evaluation in place ofan-
alytic research. What makes a package
effective seems to be oflittle import when
one's professional community dictates
precedence of social over scientific vali-
dation and thus fails to support the nec-
essary analysis. An offhand "who cares?"

is more than mere irresponsibility. It is
a telling symptom of the more general
packaging mania that fills dumps with
containers whose contents have been
consumed with high-rated satisfaction,
but whose lasting effects serve not to en-
rich but to destroy both the packager's
and the consumer's supporting environ-
ment. If only the immediate function of
the package is important, little reason ex-
ists to heed the suggestion that analysis
of controlling variables in both pretreat-
ment and treatment environments would
reveal the conditions necessary for gen-
erality ofeffect and that such an endeavor
would augment future applicability by
assaying the essential and most effective
variables and the principles governing
their action. In the absence of this infor-
mation, practitioners have no substan-
tiated guidelines for selecting the most
efficient treatment conditions associated
with the most favorable prognosis.

Packages assembled via armchair
speculation and circulated via nonana-
lytic demonstration are little more than
documentation ofeffective practice. Pro-
liferation of such demonstrations may
temporarily appease society's pressing
demands, but encouraging such "naked
empiricism" (Birnbrauer, 1979) contrib-
utes little toward developing preventive
strategies for long-term social benefit.

Portraying behavior and its functions.
Other than a brieftreatment by Johnston
and Pennypacker (chapter 3), I am struck
with the absence of concern with the pu-
tative subject matter-behavior-how to
contact it to reveal its stable character-
istics and how to portray those charac-
teristics. The implication is that applied
researchers are content with their current
methods of defining, transducing, and
measuring the phenomena that society
deems worth fixing. As long as a consum-
er-validated big effect can be demonstrat-
ed, does it matter that there is no picture
of how the target response classes func-
tion in the unaltered environment? Yet
these are the functions that must be al-
tered if treatment effects are to be sus-
tained in the untreated setting. And does
it matter that steady state methodology
has been forsaken apparently because it
is not convenient for the investigator or
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the human transducers or the consumer
to invest the necessary time? Yet the in-
formation deemed unimportant by this
decision would shed light on variables
influencing magnitude and reliability of
treatment effects as well as the relevance
of established animal behavior patterns
for human behavior. These patterns often
emerge only after hundreds of intermit-
tently scheduled reinforcements neces-
sitating prolonged exposure to pro-
grammed contingencies. If human
behavior were provided such a metho-
dologic privilege, would we obtain more
reliable information than is currently
available using the brief and infrequent
sampling that characterizes applied re-
search? Small wonder that statistical tests
have regained such prominence.
How much more diluted will applied

research become as it progressively di-
vorces itselfnot only from its former pro-
fessed conceptual allegiance to the study
of behavior, but also from the natural
science methods attendant to that ap-
proach? Treatment "tricks" may be ap-
pealing to practitioners called upon to
supply behavioral bandages. But when
challenged in courts and legislative hear-
ings, how irrefutably can a research foun-
dation support these tricks and how con-
fidently can a practitioner state that the
chosen treatment is the appropriate one
for the presenting problem? How easily
can one educate lay people on the various
functions of different topographies and
how this information is used to formulate
treatment if one has never been suffi-
ciently controlled by one's data to pose
these questions of it? Yet legislative bod-
ies are now filling their educational vac-
uum with the impassioned pleas of ad-
vocates whose content is more compelling
than the power of our research-based
facts. Social appeasement and scientific
integrity are not mutually exclusive. The
farther the field drifts from concepts and
methods that could establish the rele-
vance, timeliness, and certitude of be-
havioral intervention variables, the more
likely will sociopolitical forces dictate a
reactive versus an informative future
course for applied behavior analysis.

Collaborative Interaction with the
Analysis ofBehavior

Most critiques of current status note
the progressively widening schism be-
tween basic and applied work. The in-
sularity of applied behavior analysis re-
flects itselfnot only in its technical versus
principle-oriented-analytic content but
also in its literature references where
dwindling frequency of cross-referencing
reveals lack of interaction with experi-
mental behavior analysis (Poling et al.,
1981). That this book fails to address the
phenomenon confirms a degree of sepa-
ration that cannot help but affect pros-
pects for both areas (Epling & Pierce,
1986).
Relating unanalyzed omnibus inde-

pendent variables to unanalyzed linguis-
tically convenient topographies can be of
little inspiration to the basic science.
Nonetheless, some areas of basic re-
search bear close review with an eye to-
ward their conceptual and methodologic
contribution to more profound under-
standing of specific behavior problems as
well as general behavior processes indig-
enous to human social interaction. And
there is a model of synergistic relation
between basic and clinical research that
should find new application in the quest
for a more complete science of human
behavior.

Clinically relevant basic research. First,
the realm of social relations analysis
should be particularly salient in teasing
out the contingencies that develop and
later sustain the problematic behaviors
that occupy applied workers. Reviewing
methods for analyzing two-person inter-
actions in such phenomena as coopera-
tion and competition (Cohen & Lindsley,
1964; Hake & Olvera, 1978; Hake & Vu-
kelich, 1973; Lindsley, 1966) and the vi-
sual and auditory components of social
reinforcement during communication
(Lindsley, 1969; Nathan, Schneller, &
Lindsley, 1964) provides analogues ap-
plicable to understand better the nature
of human interaction and to then teach
more adaptive social patterns. Defini-
tions of the bidirectional interactive na-



BOOK REVIEW 271

ture of social reinforcement (Lindsley,
1963), social relations, and types ofsocial
stimuli and social control (Hyten& Bums,
1986) should go far toward alleviating
one of the vexing problems in applied
behavior analysis: topographic rather
than functional definition of social be-
havior classes.
Methods for interaction analysis

present useful models for fashioning
experimental analogues to analyze the
functions gleaned from systematic
observation of naturally occurring con-
tingencies in the field situation. In this
endeavor, the applied researcher would
benefit from in situ consultation with a
basic researcher whose own analogues
may be adoptable or adaptable to analyze
the social relations functions of clinically
relevant topographies. With an appro-
priate analogue, more controlled princi-
ple-oriented analyses of field observed
contingencies might shed new light on
how to conceptualize the kinds of envi-
ronmental modifications necessary to
change the functions of existing interac-
tions and thus to ameliorate many pre-
senting clinical problems. Principles op-
erating in such analogue analyses, along
with the operating analogue itself, might
eventually be used to train habilitative
staff in the functions of their interactions
with given clients. Continuous online au-
tomatic recording would provide train-
ees direct observation ofdeveloping client
behavior patterns in relation to specified
patterns of their own. Redefining social
behavior as bidirectional functional re-
lations and devising mechanisms for their
analysis would enrich the methodology
ofapplied behavior analysis and bring its
work into the mainstream of human be-
havior analysis.
Equivalence relations is another area

that will bear much fruit in the world of
application, both for analysis of increas-
ingly broader social relations units and
for improving instructional methodol-
ogy. (This volume totally bypasses the
latter.) Sidman's elegant treatise on
emergent verbal classes (1986) and its in-
tegration ofexemplary thematic research
on stimulus class equivalents illustrates

systematic synthetic expansion ofa basic
unit of analysis to encompass almost
countless environmental elements that
might function to control behavior. If
dovetailed with analysis of social rela-
tions, the horizon of behavior analysis
would seem limitless. Integrated work of
this nature would surely break applied
behavior analysis out ofthe "caricature"
(Miller, 1983) and "conceptual poverty"
status (Lee, 1987) now ascribed to it.
A third area of what many have con-

sidered to be "peculiarly human" behav-
ior, particularly germane both to practi-
tioners and to applied researchers using
subjects with developmental disabilities,
is that of instructed performance. Cor-
respondence between verbal and non-
verbal behavior in the applied domain
and analyses ofthe interactions ofverbal
behavior and schedule effects in the lab-
oratory are naturals to promote produc-
tive interactions between these domains.
The research literature is beginning to es-
calate (e.g., Baron & Galizio, 1983; Ca-
tania, Matthews, & Shimoff, 1982; Har-
zem, Lowe, & Bagshaw, 1978; Lowe,
1979; Perone et al., in press; Weiner,
1983). Counfounding contingency-gov-
erned and rule-governed behavior could
explain considerable unanalyzed vari-
ability and lack of generality in applied
work. Useful dialogue on conceptual is-
sues of response class definition has just
begun (Matthews, Shimoff, & Catania,
1987; Stokes, Osnes, & Guevremont,
1987), and some clinical implications
have been offered (Hayes, 1987).
While still virtually neglected in the

literature of applied behavior analysis,
two other areas ofbasic research are par-
ticularly relevant in understanding what
clinicians observe to be contingency-re-
sistant behaviors: schedule-induced ad-
junctive behavior and concurrent schedule
effects predicted from Herrnstein's
matching law (1961). The former are side
effects of reinforcement schedules con-
trolling other behaviors (see Epling &
Pierce, 1983; Falk, 1971, 1984), and may
be likened to some of the "iatrogenic"
effects of unanalyzed and uncontrolled
"habilitative" regimes (see Foster, 1978).
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The latter are sustained by matching re-
sponding to relative rates of reinforce-
ment-those programmed contingently
and those "extraneously" available in the
natural environment. The importance of
the latter in unprogrammed habilitative
environments has long been acknowl-
edged. Possibilities for counteracting the
effects of matching are found in the re-
lation of extraneous reinforcement rates
to those provided by programmed con-
tingencies. Published cases analyzed with
mathematical expressions of the match-
ing law demonstrate its relevance, espe-
cially when programming reinforcement
for an "incompatible" behavior (Mc-
Dowell, 1981, 1982; Myerson & Hale,
1984a). Despite skepticism based on in-
congruities between laboratory and field
settings (Fuqua, 1984), there is strong
support for its systematic application
(Epling & Pierce, 1983; Myerson & Hale,
1984b; Pierce & Epling, 1983). Applied
behavior analysis can hardly afford to
overlook such an invitation proffered by
basic researchers.

Continuous programmed environ-
ments constitute a methodologic advance
so uniquely relevant to applied work that
its absence in this volume reflects the
depth ofthe applied-basic schism and the
constrictive effects of devotion to the
limited domain of therapeutic changes.
Begun in the 1960s to study functional
units of existing complex individual be-
havior within a naturalistic laboratory
setting (Findley, 1962, 1966) and ex-
panded in recent years to investigate so-
cial phenomena among members of
groups (summarized by Bernstein & Bra-
dy, 1986), continuously programmed en-
vironments provide for addition of near-
ly unlimited ecological texture and
analysis of more complete and more na-
turalistic behavioral units while retaining
the most salient characteristics ofthe op-
erant "preparation" (Skinner, 1986b)-
continuous, simultaneous automatic re-
cording of multiple dependent variables,
precisely specified and automatically
programmed independent variables, sen-
sitivity to effects within a controlled en-
vironment, applicability to steady state
performances, and simultaneous analysis

at both molar and molecular levels.
Properly conceived, constructed, and fo-
cused, a resource of this nature could ex-
pand the horizon of applied work to re-
store its scientific viability by expanding
its capabilities for investigating a broad
range ofhuman behavior phenomena in-
cluding socially significant problems-
how to synthesize them, how to analyze
the variables that sustain and alter them,
and how to program for maximal gen-
erality. Such an analytic environment has
the potential of providing the most mu-
tually enhancing common ground for
collaborative contributions from both
basic and applied fields in an integrated
effort to expand the science of human
behavior. I can think of no more fertile
training ground for those who would
create the next century's maximally ef-
fective behavior supportive environ-
ments.
Laboratory interface with clinical and

basic science. Over 120 years ago Claude
Bernard (1865/1957) wrote, "For a man
of science there is no separate science of
medicine or physiology, there is only a
science of life" (p. 146). While behavior
analysis eschews the medical model of
disease entities, it might find productive
options by examining more closely the
basic science-clinical application rela-
tionship first enunciated by the father of
experimental medicine for, with minor
alterations, he expounded a unified con-
cept ofa science ofbehavior. Thus, mod-
ified for our purpose, the quote above
might read: For a behavior scientist there
is no separate science of application or
basics, there is only a science of behav-
ior. Similarly, ". . . medicine does not end
in hospitals, as is often believed, but
merely begins there (p. 147)" might read:
Behavioral treatment does not end in
clinics, schools, park departments, etc.,
but merely begins there.

Bernard elaborated the necessity of
clinical observation for the investigator
and a laboratory for the practitioner.
Clinical practice and experimental in-
vestigation were seen as inseparable. And
today's modern medical practice extends
Bernard's concept to include clinical lab-
oratories wherein the tests developed
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from basic research are applied to diag-
nose clinical problems. Treatments, syn-
thesized in the basic science laboratories,
are then monitored in clinical laborato-
ries. The clinical laboratory in medical
practice has become the interface be-
tween the basic medical sciences and the
practitioners of their findings. Continu-
ous interactive communication within
this broad domain is nowhere more ob-
vious than in medical school-affiliated
hospitals and clinics.
Behavior analysis could benefit greatly

from clinical laboratories designed to in-
corporate modem technologic advances
for behavior observation, recording,
measurement, and online graphic and
quantitative analysis along with the hu-
man analogues of basic science methods
for analyzing at least the phenomena
mentioned earlier. Such a venture might
best be engineered conjointly by univer-
sity-affiliated basic and applied workers,
the latter drawn from experimentally
based graduate training programs in ap-
plied behavior analysis or from other
programs that provide considerable ex-
perience in human operant conditioning.
The clinical arena from which such a fa-
cility might draw its referrals or subject
pool might be a residential treatment
program at least parts of which might
consist of daily living and educational
programs in a setting that supports sys-
tematic inquiry as a means of improving
its services to consumers-willing and
hopefully eager to invest in what should
be bounteous return from the resources
provided. In such a collaborative en-
deavor, applied behavior analysis could
most readily integrate with and contrib-
ute to the science of behavior analysis
(see Epling & Pierce, 1986), each cross-
fertilizing the other in the "analytic spirit
of the experimental method" (Bernard,
1857/1965, p. 207).

CONCLUSION
A complete science of behavior spans

the methods, concepts, and interests of
nonhuman behavior analysis through
human behavior analysis and into de-
velopment, testing, and evaluation of

clinically valuable technologic advances.
A truncated spectrum at either end will
endanger the future of the field. To be
true to its label (Pennypacker, 1981) and
its avowed purpose (Baer et al., 1968),
applied behavior analysis must revive a
working relationship with its basic sci-
ence, thereby to enrich the opportunities
of both for future growth.
The currents have shifted since the ear-

ly conception of applied behavior anal-
ysis. While finding its quasi-behavioral
"heart" (Wolf, 1978), the field seems to
have lost its behavior-analytic bearings.
More sophisticated navigation and sail-
trimming to the winds of new principles
would help compensate for its drift. The
future course and destination of applied
behavior analysis will require concerted
teamwork on the part of all who hope to
benefit from its still embryonic potential.
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